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Introduction: Headaches are a common cause for presentation to Emergency Centres (ECs). Emergency physicians need to be aware of the red ﬂags on history and
examination that point towards serious underlying causes.
Case report: We present the case of a young woman who presented to the EC with a severe headache. The diagnosis of subarachnoid haemorrhage was suspected on
history and strengthened on the lumbar puncture results. A high-grade arteriovenous malformation was subsequently diagnosed on computed tomography (CT).
Conclusion: In emergency medicine, all new onset of severe headaches should be evaluated with potential disabling or life threatening diagnoses in mind, even if symp-
toms should resolve with time and analgesia. CT imaging and LP as investigations in the workup of headache in Africa should be utilised appropriately as access to CT
may be limited.Introduction: Les maux de teˆte sont une cause fre´quente de consultation dans les services d’urgences (SU). Les me´decins urgentistes doivent eˆtre informe´s des signaux
d’alarme apparaissant dans les ante´ce´dents et releve´s a` l’examen, re´ve´lateurs de causes sous-jacentes se´rieuses.
Etude de cas: L’e´tude porte sur le cas d’une jeune femme qui s’e´tait pre´sente´e au SU avec de graves maux de teˆte. Un diagnostic d’he´morragie subarachnoı¨de e´tait
suspecte´ a` la consultation des ante´ce´dents, renforce´ par les re´sultats de la ponction lombaire. Une malformation arte´rioveineuse importante a e´te´ diagnostique´e par
la suite par tomographie assiste´e par ordinateur.
Conclusion: En me´decine d’urgence, il convient d’e´valuer tout nouvel e´pisode de maux de teˆte importants en ayant a` l’esprit des diagnostics susceptibles d’avoir des
effets invalidants, voire fatals, meˆme si les symptoˆmes se re´sorbent au ﬁl du temps et par la prise d’analge´siques. Il est conseille´ de pratiquer des examens par tomo-
densitome´trie et PL de manie`re approprie´e dans l’interpre´tation des maux de teˆte, l’acce`s a` la tomographie assiste´e par ordinateur pouvant eˆtre limite´.African relevance
 Headaches are a common cause for presentation to Emer-
gency Centres (ECs).
 Red ﬂags on history and examination may point towards
serious underlying causes.
 Without computed tomography (CT) patient work-ups may
be complicated.Introduction
Headaches are a common cause for presentation to Emer-
gency Centres (ECs), accounting for approximately 2% of
visits.1 Of these, only 2% are subsequently diagnosed with
a condition threatening life, limb or brain function.2 The
emergency physician should identify and exclude life-
threatening and potentially disabling causes whilst simulta-
neously providing appropriate acute management including
analgesia.3
Red ﬂags that should alert the emergency physician to the
possibility of serious causes are summarised in Table 1.4
We present the case of a young woman with severe head-
ache who was subsequently diagnosed with intracranial haem-
orrhage (ICH) from a high grade arteriovenous malformation
(AVM). An initial diagnosis of subarachnoid haemorrhage
(SAH) was suspected on history and strengthened by the lum-
bar puncture ﬁndings. An AVM was eventually diagnosed on
computed tomography.
Table 1 Red ﬂags with headaches.4
 First ever severe headache
 ‘‘Worst’’ headache of life
 Persistent headache worsening over days or weeks
 Induced by bending, lifting, coughing or sexual intercourse
 Loss of consciousness
 Present immediately after awakening or interrupts sleep
 Fever
 Vomiting precedes headache
 Abnormal neurological exam
Figure 1 CT revealing intracerebral haemorrhage.
Table 2 Ottawa subarachnoid haemorrhage (SAH) rule.
1. For alert patients older than 15 years with new, severe, non-
traumatic headache reaching maximum intensity within 1 h
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A 34-year-old female with a background history of well-con-
trolled epilepsy on carbamazepine, presented to the EC with
a ﬁrst episode of sudden onset of severe headache. The epilepsy
had previously been investigated with a normal CT brain. The
headache had started more than 24 h prior and was improving
by the time of presentation. It was described as right-sided and
associated with vomiting and photophobia.
Clinically the patient was awake and orientated with
demonstrable photophobia. General examination revealed a
temperature of 35.9 C, blood pressure of 122/78 mmHg and
heart rate of 86 beats per minute. Central nervous system
examination showed pertinent negative ﬁndings of no menin-
gism, no focal neurological deﬁcit and no papilloedema. The
systemic examination was unremarkable.
The differential diagnosis following history and examina-
tion was migraine or SAH. Although physical examination
was unremarkable there were sufﬁcient red ﬂags on history
to warrant further investigation. In view of no clinical con-
tra-indications and the absence of onsite CT facilities at the
hospital, a lumbar puncture (LP) was performed with the
aim of excluding a SAH. The LP was not traumatic and the
cerebrospinal ﬂuid was noted to be turbid on inspection.
The patient was admitted to the EC while awaiting results
of the investigation. Oral analgesia was provided with paracet-
amol (acetaminophen) and tramadol. No antibiotics were
administered. The next morning the patient was pain free
and well. Clinical examination remained normal. At 40 h post
onset of headache the patient was asymptomatic.
Lumbar puncture results were as follows:
Protein: 0.93 g/L (normal < 0.4 g/L)
Glucose: 4.0 mmol/L (serum glucose = 8.4 mmol/L)
Cell count: Numerous erythrocytes (>10,000)
Not suitable for cell count2. Not for patients with new neurologic deﬁcits, previous
aneurysms, SAH, brain tumours, or history of recurrent headaches
(3 episodes over the course of 6 months)
Investigate if 1 high-risk variable is present:
(a) Age > 40 years
(b) Neck pain or stiffness
(c) Witnessed loss of consciousness
(d) Onset during exertion
(e) Thunderclap headache (instantly peaking pain)
(f) Limited neck ﬂexion on examinationBased on the LP, the patient was transferred to another
hospital for a CT brain.
CT brain revealed a sub-acute right fronto-parietal intrace-
rebral haemorrhage measuring approximately 50 · 40 mm
(Fig. 1). The haemorrhage resulted in mass effect and midline
shift with entrapment hydrocephalus. Surface sulci effacement
was consistent with generalised brain oedema. These ﬁndings
were secondary to a complex large underlying AVM.
The patient was managed conservatively by neurosurgery
as the lesion was not amenable to coiling. The patient wasdischarged following multiple imaging studies conﬁrming
resolution of cerebral oedema. Emphasis was placed on seizure
control to minimise the risk of recurrent haemorrhage and
follow up by neurosurgery was arranged.
Discussion
Life threatening causes of headache requiring emergent diag-
nosis and intervention in the EC include SAH, meningitis, tem-
poral arteritis, carbon monoxide poisoning, acute glaucoma,
cervical artery dissection, venous sinus thrombosis, intracere-
bral tumour, cerebellar infarction, pituitary apoplexy, pre-
eclampsia, hypertensive encephalopathy, subdural haematoma
and intracerebral haemorrhage.
The case revealed a patient with an AVM and signiﬁcant
ICH despite being neurologically intact.
AVMs are focal abnormal conglomerations (mostly con-
genital) of arteries and veins within the brain resulting in
abnormal arteriovenous shunting.5 As in our case, AVMs
usually present as headache, seizures or ICH.5 The ﬁrst
episode of ICH typically occurs between 20 and 40 years
of age.5
Table 3 Clinical contra-indications for lumbar puncture.
Contra-indications for LP Clinical ﬁndings
 Raised intracranial pressure  Papilloedema
 Loss of venous pulsations on fundoscopy
 Focal neurology
 Thrombocytopaenia or bleeding diathesis (anticoagulation)  Platelet count < 50 000 or INR< 1.4
 Infection surrounding puncture site (suspected spinal epidural abscess)
Note. LP, lumbar puncture; INR, international normalised ratio.
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tion rate estimated at 18 per 100,000 person years. The overall
risk of haemorrhage has been quoted at 3% per year. For
patients who have had a prior haemorrhage, the rebleed risk
is 4.5% annually with 6% occurring within the ﬁrst year.6
Mortality is estimated to be 12% at 6 months.7
Our patient had the red ﬂag of severe sudden onset of head-
ache. The differential diagnosis for this patient was migraine,
which is in keeping with the unilateral nature of the pain
and photophobia and SAH. Perry et al. proposed and vali-
dated a clinical decision rule for patients with SAH-The
Ottawa SAH Rule (Table 2). It has a high sensitivity (100%;
CI 97.2–100%) but low speciﬁcity (15%; CI 13.8–16.9%) thus
making it useful as a rule-out test. If applied to this case the
Ottawa SAH Rule would have been positive for the sudden
nature of the headache.8
LP without CT is a common practice in much of Africa
where access to CT is limited. Clinical contra-indications are
used to judge whether it is safe to LP (Table 3). Our patient
had no clinical contra-indication but raised ICP present on
the CT. There is always a concern about the risk of herniation
in these cases however there is little in the literature to estimate
this risk. De Crevel et al. state that the incidence of herniation
following LP is difﬁcult to determine but is estimated at 1%,
mostly from studies from the pre-CT era.9
Gopal et al. showed only 2.7%of patients receiving CT prior
had lesions contra-indicating LP, further noting that all of these
would have been excluded by an altered mental state, focal neu-
rological ﬁndings or papilloedema on fundoscopy.10 Indeed the
American College of Emergency Physician’s clinical policy
states that performing LPs would be safe without imaging in
the absence of clinical ﬁndings suggesting increased intracranial
pressure.1 A policy of CT before LP to exclude raised intracra-
nial pressure would lead to higher radiation exposure without
signiﬁcant evidence to prove the safety of this practice.10 It also
has important clinical implications for the African setting where
limited resources often mean less access to CT.
The next morning the patient was asymptomatic. The LP
was the clue to her signiﬁcant underlying pathology and with-
out it she may well have been discharged.
This case demonstrates that patients with ICH may be
asymptomatic during the course of their disease. The LP
served as the catalyst for further workup. CT imaging and
LP must be used appropriately in resource-limited settings in
the workup of neurologically intact patients presenting with
headache. While there are concerns about the safety of LPs
in a small group of patients at risk for herniation, they remaina useful ﬁrst investigation provided caution is taken to exclude
contra-indications.
Conclusion
In emergency medicine all new onset of severe headaches
should be evaluated for potential disabling or life threatening
diagnoses even if symptoms should resolve with time and anal-
gesia. CT imaging and LP as investigations in the workup of
headache in Africa should be utilised appropriately as access
to CT may be limited.
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